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Abstract
Information industry is becoming increasingly important in the national economy. It’s necessary to solve the problem of 
mechanism and mode for the development and engineering innovation of information industry. This article describes the 
engineering dynamic mechanism of information industry from four aspects: the technology pushing, market pulling, competitive 
optimization, security policy. And based on the factors which promote the development of information industry, it summarized 
and classified the typical industrial development model of different countries and put forward the framework and model of the 
development of information.
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1. Introduction
In the information age, the ongoing development and strengthen of engineering information industry has become a 
significant feature of engineering economic development, the output value of information industry in GDP has 
reached about 20%.The "Twelfth Five-Year plan" proposed to accelerate the construction of the national 
fundamental information infrastructure, promoting the deep integration of the two transform, promoting the 
information in all areas of economic society. It is an important measure to adjust the industrial structure and 
optimize the way of economic growth. How to utilize the limited but important information resources fully and 
effectively is an important problem to solve for the development and innovation of Information industry. Therefore, 
the study on the mechanism and patterns of the information industry development has important significance.
Tao Changqi and Qi Yawei(2009) constructed the dynamic mechanism patterns of information industry 
innovation and growth from the perspective of enterprise integration, its subsystem included fusion mechanisms, 
innovative mechanisms, structural adjustment mechanism and organizational mechanisms, established the order 
model of subsystem, and made an empirical analysis taking the listed companies of information technology for 
example[1]
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. Wang Xin and Jing Jipeng(2009) put forward the concept of the nonlinear mechanism of the information 
industry evolution, and elaborated the dynamic mechanism model of information industry evolution that  combined 
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the internal mechanisms with the external mechanisms of the information industry evolution[2]
2. Analysis of Information industry's contribution to the development of national economic
. The author believe 
that the engineering dynamic mechanism of information industry development is a complex system which combined 
technology, market, policy and many other internal and external factors.
In this article, we choose the data of 2001 to 2009 for the regression analysis of the information industry’s
contribution to national economic development. Cobb - Douglas production function is commonly used to measure 
the contribution to economic growth, and its mathematical expression is shown as follows:
cb LaKQ  (1)
In which, Q is output and it is represented by GDP, K is capital, L is labor, a, b, c are constants.
In order to analysis the information industry’s contribution to economic growth, technological progress will be 
decomposed into two parts: elements of advances in information technology and elements of advances in other 
technologies. The specific expression is shown as follows:
0
da a I (2)        
In which, I is the scale of information industry, d is output elasticity of the information industry, a0
Thus, the Cobb - Douglas production function is rewritten as the following:
is technical 
progress factor except advances in information technology.
cbd LKIaQ 0 (3)
The GDP can be obtained directly from the Statistical Yearbook. The output of information industry is 
represented by the output value of electronic information industry and telecommunication industry. The whole 
society's investment in fixed assets and the whole society's labor can also be obtained from the Statistical Yearbook.
It is shown in Table 1.
Table 1. Related Data
year GDP I K L
2001 109655.2 14998.0 37213.5 73025
2002 120332.7 17538.5 43499.9 73740
2003 135822.8 23410.0 55566.6 74432
2004 159878.3 31737.6 70477.4 75200
2005 183217.4 38799.0 88773.6 75825
2006 211923.5 53983.8 109998.2 76400
2007 257305.6 63280.1 137323.9 76990
2008 300670.0 59887.6 172828.4 77480
2009 340506.9 59729.3 224598.8 77995
Data source: "China Statistical Yearbook" and the China Economic Information Network.
The result of multiple linear regression analysis of the data is shown as following:
Table 2. Correlation Table
lnGDP lnI lnK lnL
Pearson coefficient
lnGDP 1 0.952 0.998 0.991
lnI 0.952 1 0.956 0.976
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lnK 0.998 0.956 1 0.995
lnL 0.991 0.976 0.995 1
As show in Table 2,the correlation coefficient of lnGDP and lnI is 0.952. They have a high degree of correlation.
So the research of the relationship between the two variables is feasible.
The regression equation of regression analysis is as follows:
LnGDP=94.088+0.071lnI+0.890lnK+0.263lnL (4)
R2=99.7%ˈF=563.724ˈD.W.=2.080
R2=99.7% shows that the results fit better. From the regression equation, we can see that there is a significant 
correlation between GDP and the output value of the information industry from the year 2001 to 2009. This shows 
that information industry plays a important role in promoting China's economic growth. The rapid development of 
information technology leads the rapid development of China's information industry. The proportion that 
Information industry output value accounted for the national economy is gradually increasing. Information industry
has an evident effect on promoting national economic development and continues to adjust and upgrade industrial 
structure. The information industry will gradually become China's leading industries.
3. Dynamic Mechanism of the Information Industry Development
3.1. Technology Innovation Promotion Mechanism
The main role of technology is solving the practical problems in the process of production, it contains the tacit 
knowledge and explicit knowledge, explicit knowledge is the knowledge that one industry generally has, tacit 
knowledge acquired through learning and accumulation by specific team in the process of practice. If the 
information technology has a breakthrough in one respect, and the breakthrough was used for business, then the 
changes in information technology will interconnect with information industries’ development. The information 
technology innovation in this context usually refers to the new products, new technology or production equipment 
which related to information industry got to product, develop or apply for the first time [3]
Fig.1 The Mechanism of Technology on Industry Growth
. The mechanism of 
technology on industry growth is shown in Figure 1.
Due to the different technical level, it leads to different comparisons productivity among different production 
department. Industries with advanced technology will absorb a great deal of technical innovation achievements, to 
promote the production efficiency, to promote the production elements and resources transferring from low 
productivity industries and sectors to higher productivity industries and sectors. After industry maturity, the rate of 
productivity growth tends to slow down, and then will promote a new round of technological innovation. 
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Technology innovation will push forward the continuous development of industry; it becomes the significant 
features and signs of industry’s continuous innovative.
One of the main motivating factors of information industry’s development and growth is the development and 
applications of various information technologies. The technology of access information facilitated the development 
of the processing and manufacturing and services industry on information products; the technology of information
storage enhanced the depth and breadth of information’s development and utilization, promoted the development of 
the industry of information storage and supply; the technology of information processing promoted the development 
of manufacturing and services industry of electronic computer, information controlling and processing equipment; 
the technology of information transfer improved the information services’ way of service and expanded the scope of 
its services.
3.2. Market Demand Pulling Mechanism
The important role of market demand on industry growing expressed in two aspects: on the one hand, market 
demand can reflect the development situation of this industry’s innovative activities, but also can reflect consumers’ 
acceptance with this industry’s technological innovation and products; on the other hand, the industry’s internal 
technological innovation will also affect the structure of demand and change the scale of demand.
For most industries, the rapid growth of demand is a necessary condition for the rapid growth of supply, the 
difference is only in whether the domestic market demand or the international market demand which played a 
leading role. Generally speaking, the impact on demand mainly reflected by three factors: domestic consumption 
demand, domestic investment demand and exports. These three factors also constitute the influence factors of our 
country’s information industry’s development and growth[4]
The market demand’s influence on our country’s information industry’s development is mainly reflected by 
economies of scale. In accordance with the general definition of economics, economies of scale is the increased ratio 
which the ratio of increased output number is greater than the ratio of investment number when all inputs increased 
by the same proportion. Assume that the total cost function of individual enterprises as:C=F+C
.
v
Among them, C represents the total cost of the enterprise, F represents the fixed cost, C
Q
v
Economies of scale reflected in the information industry has been particularly evident, because the information 
industries are high-tech industries with high fixed costs and low marginal costs, with the increase in production, the 
average cost will continue to decline, and economies of scale will become increasingly marked. It can be seen from 
the average cost formula, for the information industry(F larger, C
represents the unit 
variable cost, Q represents output.
v
Fig.2 The Economies of Information Industry and Traditional Industry
smaller), with the market demand Q’s continuous 
increasing, the average cost will continue to decline, the downward trend of information industry is more obvious 
compared with the traditional industry(as figure2 shows). As long as the marginal cost is less than average cost, 
there exist economies of scale.
Social members’ demand for information commodity is constantly increasing, it will promote information 
AC AC
MCMC
Q Q
C C
Information industry Traditional industry
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technology’s constantly development and improving, it will promote information goods and services’ constantly 
innovation. This will promote people’s demand for a higher quality of information products and services, thus 
promote the development of information industry.
3.3. Market structure and Competition Optimization Mechanism
The theory of industrial organization emerged and developed from western countries in 1930s. The SCP 
paradigm (structure-conduct-performance) proposed by the Harvard School thinks that there is a causal relationship 
among market structure, market behavior and market performance: market concentration extent decide the market 
behavior of enterprise, and the market behavior of enterprise will affect the market performance.
Since the 1990s, with the new economic development, the competition of high technology industrial got more 
and more attention. This competition is a dynamic competition, which requires companies’ constantly innovation 
and gaining a competitive advantage. This competition theory suggests that the high-profit of high-tech industry is 
not use of the monopoly industry’s monopoly power, but from the returns of enterprise’s high-risk innovation. The 
process of market structure and competition factors pushing the industry development can be expressed in Figure 3.
Fig.3 The Mechanism of Market Structure and Competition Factors on the Industry Growth
Market concentration is the main index measure of market structure, the market concentration of information 
industry usually reflected by the proportion of some of the indexes of the first several companies of the information 
industry in the entire industry corresponding indicators, the larger the proportion is, indicated that the higher 
industry concentration. Table 3 is the situation of China's electronic information industry market concentration in 
2000 ~ 2006[5]
Table 3. 2000 ~ 2006 China's Electronic Information Industry Market Concentration
.
Year
The sales income of 
the first four of the 
electronic 
information industry
(0.1 billion yuan)
The sales income
of the first eight 
of the electronic 
information 
industry (0.1 
billion yuan)
The sales income
of the electronic 
information 
industry (0.1 
billion yuan)
Market 
concentration 
CR
Market 
concentratio
n CR4 8
2000 641.396 1114.042 6070.0 10.57% 18.35%
2001 1385.771 2045.978 11884.6 11.66% 17.22%
2002 1873.896 2620.928 14000.0 13.38% 18.72%
2003 1987.083 2784.865 16400.0 12.12% 16.98%
2004 1898.701 2781.005 30785.0 6.17% 9.03%
2005 2307.456 3543.416 38417.0 6.01% 9.22%
2006 3190.885 4712.327 47500.0 6.72% 9.92%
As can be seen from Table 1: the ratio CR4 of the top four companies of electronic information industry’s sales 
account for the total sales of electronic information industry was between 10% to 20% from the year 2000 to 2003; 
from 2003 to 2006 was below 10%. Similarly, market concentration CR8 was between 10% to 20% from 2000 to 
2003; from 2003 to 2006 was below 10%. Therefore, the electronic information industry market was decentralized 
competitive market from 2000 to 2006.
In theory, the final result of market competition is to focus resources on companies which meet the conditions, 
some companies that have no competitive advantage can not get resources in a fair competitive environment. The 
Enterprise 
ability
Market 
competition
Concentration 
and monopoly
Industry 
performance
Resource 
distribution
Enter and exit Economies of 
scale
360   Hou Renyong et al. /  Systems Engineering Procedia  5 ( 2012 )  355 – 365 
large companies that access to resources will elevate its capacity, market structure will change, and because of 
changes in market structure, the industrial efficiency was improved.
3.4. Policies, Regulations and the System Guarantee Mechanism
System means the set of social rules, is the limitation formulated by the people to constraint human’s interaction 
behavior, it has sociality that based on the consensus of moral or mandatory law enforcement. System provides a 
framework of human’s interaction, they set up a society, or more precisely to say, it’s the relationship of cooperation 
and competition in economic order (North, 1994).
In accordance with the new institutional economics theory, the evaluation criteria of whether the framework for a 
system or an economic organization is efficient: whether they established the property rights system to encourage 
technological innovation and organizational innovation, thereby enhance the yield of innovation and reduce the cost 
of innovation, establish an efficient market[6]
The system reform of more importance is the reform of market economic system since the reform and opening up, 
it is embodied in the changes from the system of traditional planned economy to the system of market economy; 
information industry also experienced this change. In 1990s, competition of the electronics industry shift from price 
competition-oriented to technological innovation-oriented, since then the output of electronics industry rose more 
rapidly, and labor productivity was enhanced greatly. The process of system reform’s impact on the industrial 
growth is shown in Figure 4; it takes the change of price system as an example.
. From the real economic point of view, the system is always in a non-
equilibrium state, this state is the prerequisite for institutional change. Some system reform is fundamental changes, 
such as institutional reform; some are specific changes, such as changes of company policy.
Fig.4 System Reform’s Impact on Industrial Development
The policy of industrial layout of information industry decided the organization and distribution of the 
information industry in space and geography, so as to improve the resource allocation efficiency; the policy of 
information industry technology supported  the research and development of technology related to information 
industry, provided technical support to the development of information industry; the main role of information 
industry organization policy is dealing with the relationship among the enterprises in information industry and 
regulating the market order within the industry; the structure policy of the information industry is adopted mainly 
aimed at the problem of the irrational industrial structure, its main role is to promote the coordination of structure 
between the information industry and other industries, and to promote the coordination of the internal structure of 
the information industry[7]
Therefore, the policies and regulations of information industry and the system security mechanism can make the 
development of information industry policy to the scientific and reasonable direction, and promote the technological 
innovation of information industry and labor productivity’s rising, to provide protection for China's information 
industry development and innovation.
.
4. The patterns of information industry development 
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The each pattern of information industry development is the combination of various factors that influenced the 
development of information industry. According to the characteristics of these factors combination, the development 
mode of information industry can be divided into many different kinds.
From the perspective of industrial structure, they can be divided into the major breakthrough type and the 
comprehensive pushed type. The major breakthrough type is making technological breakthroughs and innovation 
which selected an industry with particular development potential to drive the development of information industry. 
For example, Korea and Taiwan develop manufacturing of the personal computer, while India and Irish develop the 
software industry to drive the development of information industry. The comprehensive pushed type is giving funds 
and technology inputs to the development of each within the information industry, its all-round development will 
promote the whole improving of information industry. For instance, the domestic demand of United States 
information industry is bigger, so each industry within the information industry is all-round development, it take the 
pattern of the comprehensive pushed type.
From the perspective of industrial organization, they can be divided into the large enterprises dominated mode 
and the SMEs(small and medium-size enterprise) oriented mode. The large enterprises dominated mode refers that 
the big enterprises in information industry occupied the most of the resources and market share; the information 
technology innovation also began with the big enterprises. Such as the information industry development in the 
United States, Japan and Korea is the large enterprise dominated mode. The SMEs oriented mode refers that the 
most of the resources within the information industry are scattered in various small and medium enterprises, rather 
than concentrated in the few large enterprises, the development of the information industry is also driven by the 
small and medium-sized enterprises. Such as the development of the information industry in Taiwan is the SMEs 
oriented mode.
From the perspective of industrial layout, they can be divided into original equipment manufacturing (OEM), 
original design manufacturing (ODM) or original brand manufacturing (OBM). The OEM mode refers that the 
original unit (brand unit) commissioned a contract of product development and manufacturing, it use the trademark 
of the original unit and the cooperation management mode in sales or business of the original unit; the ODM mode 
refers that provide all the services included product development, design, manufacture and maintenance for 
customers. For example, Taiwan and India use the OEM and ODM mode. The OBM mode refers that factories 
operate their own brands, or producers founded production brand, produce and sale products of independent brands. 
For example, the United States and Japan is the OBM mode.
From the perspective of technological innovation, they can be divided into the independent innovation type and 
the "introduction, digestion and absorption" type. The development mode of independent innovation is doing 
independent research and development for the crucial information in technology information industry in order to 
meet market demand. For example, the development of information industry in the United States and Europe are 
taking the development mode of independent innovation. The "introduction, digestion and absorption" type obtained 
the key technologies from abroad to studied and imitated, and eventually applied to practical production of 
information industry. For example, the development of information industry in Japan and Korea are taking the 
development mode of the "introduction, digestion and absorption" type.
From the perspective of production factors, the development mode of information industry can be divided into 
technology-driven mode, capital-driven mode and labor-driven mode. The technology-driven mode refers that the 
development of information industry relied on the R&D (research and development) investment of information 
technology, take the technological progress as carrier to promote the development of information industry. The 
development mode of information industry in United States and Europe is the technology-driven pattern. The 
capital-driven mode refers that the development of information industry mainly relied on funds investment included 
the foreign direct investment. For instance, the development mode of information industry in Korea, Japan and 
Taiwan belonged to the capital-driven mode. The labor-driven mode refers that the development of information 
industry mainly relied on the increasing of labor investment to boost, such as China and the Southeast Asia belonged 
to the labor-driven mode.
From the perspective of international trade, the development mode of information industry can be divided into 
the export-oriented mode and the mode of both domestic and foreign markets taking into account. The export-
oriented mode refers that the related products in information industry are exported to foreign countries to meet the 
demand of international market. For instance, Korea, Ireland and Taiwan are the export-oriented mode. The mode of 
both domestic and foreign markets taking into account refers that the related products of information industry both 
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exported to foreign countries to meet the demand of international market and sale in domestic to meet the demand of 
domestic market. For example, the development mode of information industry in the United States, Europe and 
Japan are the mode of both domestic and foreign markets taking into account.
From the perspective of the subjects of information development, they can be divided into the government-
leading mode and the enterprise-dominated mode. The government-leading mode refers that countries take macro 
regulation and control for the development of information industry to meet the needs of industry planning according 
to the actual domestic situation, such as the development pattern of information industry in Indonesia is the 
government-leading mode. The enterprise-dominated mode refers that enterprises did the R&D of related 
information technology and product services and production according to the demand of market, its main purpose is 
profitability. For example, the development mode of information industry in the United States and other countries in 
the market economic system are the enterprise-dominated mode.
From the perspective of funding sources, the development pattern of information industry can be divided into the 
foreign capital-dominated mode and the domestic capital-dominated mode. The foreign capital-dominated mode 
refers that the development of information industry mainly depends on foreign direct investment, which is the 
source of funding of the development of information industry is mainly foreign capital, such as India is this kind of 
development mode. The domestic capital-dominated mode refers that the funding sources of the development of 
information industry is mainly depended on domestic, such as the United States is this kind of development mode.
According to different classification, the classification of the information development mode and the main 
representative countries and regions of each development mode are specifically shown in Table 4, this table contains 
a total of eight classification and eighteen different mode of information development[8][9[10]
Table 4. Classification of the Information Development Mode
.
Classification Approach Information Development Mode Main Representative Countries and Regions
Industrial Structure
the major breakthrough type India and Irish
the comprehensive pushed type the United States
Industrial Organization
the large enterprises dominated 
mode
the United States, Japan and Korea
the SMEs oriented mode Taiwan
Industrial Layout
original equipment manufacturing 
(OEM)
Taiwan and India
original design manufacturing 
(ODM)
original brand manufacturing 
(OBM)
the United States and Japan
Technological Innovation
the independent innovation type the United States and Europe
the "introduction, digestion and 
absorption" type
Japan and Korea
Production Factors
technology-driven mode The United States and Europe
capital-driven mode Korea, Japan and Taiwan
labor-driven mode China and the southeast Asia
International Trade
the export-oriented mode Korea, Ireland and Taiwan
the mode of both domestic and 
foreign markets taking into account
the United States, Europe and Japan
Subjects of Information the government-leading mode Indonesia
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Development
the enterprise-dominated mode
the United States and other countries in the 
market economic system
Funding Sources
the foreign capital-dominated mode India
the domestic capital-dominated 
mode
the United States
5. Frame Model of the Information Development
The frame model of the information development mainly contains the subject of information development, the 
dynamic mechanism of information development, the mode of information development, the information 
development strategy, the information development principles, the support and security of information development, 
and the relationship of the mutual cooperation among these elements, in order to achieve the ultimate goal of 
information strategy. The frame model of the information development is shown specifically in Figure 5.
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mode& domestic capital-
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Fig.5 Frame Model of the Information Development
The subject of information development includes government, enterprises, scientific research institutions and 
universities, research intermediary, and so on. Government is the leader of information industry, is the restructuring 
person and designer of the structure of the information industry, it controls and plans the development of 
information industry through formulate relevant policies and regulations; Enterprise is the dominant player and 
important carrier in the information development, the application of information technology and the information 
achievements began from enterprises firstly, the related enterprises in information industry have a very important 
role to the information development; the scientific research institutions and universities provide technical support for 
the information development, to provide decision-making consultation for information industry, and doing 
technology innovation to make technology achievements transform into competitive advantages combined with 
enterprises, in addition, universities still keep conveying a lot of management and technical talents to the 
information industry; the main function of  research intermediary is service's following for the information 
development, it is the bridge and link of the information development.
The main principles of the information development include:(1)highlight-focused principle, namely the contained 
industries in information industry are diversified, it must follow the Pareto Law in limited conditions of capital, 
talent and technology, its supporting and motivation focus on the key industries with the highest growth and 
development potential, in order to make full use of the limited resources to promote the development of the 
information industry based on the analysis of all industries within the information industry;(2)resources-integrated 
principle, that is creatively integrated regional technology and resources, improve the efficiency of resource use, 
reduce costs as much as possible, and ultimately promote the enhance of productivity of information 
industry;(3)characteristic-vivid principle, that is making full utilization and playing the advantages of the 
development of information industry within the region through the support of funds, talents, technology, 
organization, institution and so on, establish a unique competitive advantages of information industry to promote the 
development of information technology;(4)propulsion-orderly principle, namely that clear and definite the 
development focus in different periods and stages of the information industry, concentrate superior strength on 
realizing development targets in different periods and stages, and then to a higher stages, the development of 
information industry will eventually be raised to a higher level.
The strategies of the information development include:(1)the innovation-acrossed development strategy, that is to 
analysis whether the current information technology to achieve leapfrog development or not based on the stage of 
information development; if we can achieve leapfrog development, then should take appropriate and effective 
measures in the capital, technology, talent, organization and system to achieve such a development;(2)the fusion-
promoted development strategy, that is to realize all-round fusion of information through the interaction among the 
fusion subject, fusion content and fusion mechanism, from the departure fields of technology, products and 
industries, economic, social and cultural, with capital, technology, talent, organization and system as the basic 
support, and with the current three-net fusion and content development as the network foundation;(3)the 
differentiation-promoted strategy, that is to take strategic measures of layered propulsion and gradient development 
based on the principles of system integration, key-promoted, characteristic-vivid and so on, according to the 
differences among our information development regions, the differences among each enterprise within the 
information industry, as well as the goal difference among different development stages, finally realize all-round 
development of our country’s information. The support system of information development contains the elements of 
organization, talent, capital, system and technology. 
6. Conclusion
The figure 5 reflects the throughout system engineering of information development. The information 
development relied on the role of information development subject, that is the guide and control of government, the 
leading and implementation of engineering enterprises, the technical support of scientific research institutions and 
universities, the following up of technology intermediary service, under the support of organization, talent, capital, 
system and technology to promote the interaction of each element in information development process, namely the 
interaction and coordination among the dynamic mechanism of information development, the mode of information 
development, the information development strategy and the information development principles, eventually to 
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promote the realization of information strategic target.
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